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X: superfield in the hidden sector (the
SUSY breaking sector)

Q: superfield in the SSM



If the scalar components of X and Q are much heavier 
than the fermion components, we can integrate out the 
scalar components of X and Q and find the low-energy 
effective Lagrangian. (arXiv:0907.2441)



The 4-fermion interaction is universal in flavors and only 
depends on the SUSY-breaking scale f (= FX)





is the gravitino, i.e. the component being eaten

is the goldstino, i.e. the unbroken component
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If we turn on gravity, we have



is the contribution from each SUSY-breaking sector 
to the scalar mass  of Q and 



Note that the gravitino is always derivatively coupled 
while the goldstino is NOT. 



The decay width of the goldstino into the gravitino
and two SM particles (fermion and anti-fermion)



 For ζ to be the dark matter, its lifetime has to 
be comparable with or larger than the age of 
the universe.  



 For ζ to be the dark matter, its relic density should be 
Ωm=0.228.

 Upper bounds on the reheating temperature:
1. goldstino density
2. the relic density of sleptons which decay

into ζ



 Lower bound on the reheating temperature:
the relic density of the lightest observable-sector 
supersymmetric particle (LOSP)
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 Multiple SUSY breaking sectors provide a 
supersymmetric decaying dark matter in

theories with goldstini.

 The decay of goldstino through dimension-8 
operators naturally has a long lifetime capable of 
explaining the positron excess observed by the 
PAMELA.

 Compared to 2-body decays, the goldstino decay 
has softer spectra and therefore can 
accommodate more quark or W(Z) final states.


